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(57) Abstract 

An exposure system comprises a surface plate (58) for holding the tube of an optical projection system (PL), driving mechanisms 
(86A, 86B) for driving a stage (WST); frames (84A, 84B) isolated from the surface plate (58) and adapted to receive the reaction force from 
the stage (WST) being driven; and a damping material (85) provided on the frame. The vibrations and the reaction force of the frame due to 
the reaction force from the stage being driven are attenuated by the damping material and transmitted to the earth (floor). Therefore, the 
vibrations transmitted from the earth to the surface plate can be effectively decreased. Since the frame and the surface plate are independent 
of each other in terms of vibration, the optical projection system is not affected by the reaction force or the vibrations of the frame due to the 
reaction. As a result, the effects of the vibrations of the various parts of the system on exposure accuracy decrease. 
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tft^Jk I OP 1 PUZAmtZt, C©/t;U^jR^3t(*TO«3t»2 8 AJCfcU 
;$£t»-3$iUjS5-2 8 D, *)tU>X82 8 E^^UTm277-r7^U> 

x* 2 8 g icAiwf*. cttCcfcy, m2 7^^7>ru>xm2 8GO^m^5 
w^snp»y4R2 8H±©o-r t n^oHP«y$iiiaL/s:Sfe, mi^< 

a 1 'J lx-U>X2 8KIC<toTW;l/^7'f>Kii2 8 M£tgj£-f £@ 

tttfncii. Mil 2^6o/i;^ai^jtOpr=F*ttlctt»UfcT*«^a«: 

fclCStfjfcftHR*?- 1 4 2 3 5 4^«au:ctllC^-r-5*H^SB 5 , 
5 3 4, 9 7 O^<0«fc5(C, ^^^(DU^^^R-^^X/WV^IAi/^U 

x^yeofBSifcpuss-frTigifts 5-2 8 o^m^ztvw'Mit^n^o 

7 t *;UX7>f>F£iIjSUfcS^ 212 U U-U>X2 8 Neilti7-2 
8QlC<k-3T3t»«JS«T^lC«fUftlf6n^ ia>7 f >*-L/>X*2 
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(Xtt*fllciMIMlC<*tffc*U':/ httXli®Btt<0!!BWat«) £*«D- 
1*1) lc«li<iSM«k5lc|fl:S$n» *©IIBW3te0)Y|*£|S| (£S#|S]) off 

$e>ic mitoftmw%¥& \ op i *«i«-r*!!aiw^A^s;>^2 6 a a 

(Cli, *ftU>X3 2> mii^UJSS'f >7^l/-^t>1t3 4, Ift 

^SfiJteESMtt— * 3 8SSt>iRIA$ft-a*"5. CCT\ Ctlb-Of^U- 
3 4^|COOTM-r§<i:. t-A7^'J7^2 8 J £iii®UfcAVU 

tfi. ^m*(D¥-z a/ D&m%% ft LT±mw&W5 oc 

2j<h. 0x/\w©Siffl±-c©ytju^ai^3tOJ(aS (Sttfi) iOffiH^fttt^ 
fflNE*tt-U>X3 ■ 6a^S«3fe^-^ 3 8li, JBW3gA£v>^2 6 Art® 

©SWJtli. ±3>f>1t-U>Xi2 8R, 55-2 8 Q, 3fI2'JU-lx> 
X28N. pISjU^JU^-OK, H3£L/^jU77-f>KOBBP8P, «1 
Ul/-l/>X2 8K£«T. t'-AX^U y*2 8 J £3!«U HftU>X3 

6 £^-0511^:1*3 8 icahu fcT^i^$n-5, coswjtt 

— *3 8 0ttTO8MM#, ^FH^OIf-^^-^KStt&^A/DSUHI* 
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jBB^/\^^>^2 6 a, 2 6 B(D^nmmmiz-Di\Tit. 'ikmz>o 

5. U^JUXx-vR S Tli. U^JUR^l/^JU^-;^^ 2±TY 

L/^-^^-X3£M4 2 ±£— fcttf) Y U -7t-^ 2 0 2 A, 2 0 2 BlC<fct> 
TYii^(S](CFjf^^ hP-^T|gi)$tl'5U5 1 ^;Hi|jlX7 t -> ! 2 0 At, C 
OI/f^l/ffl»7T-x2 0 4 IC>&< <kt>-WA«tttt$tlfe-JtODX7H^^ 
3^t-^2 0 6 X(h-W^Y7ttyX=l-r;U ; E-^ 2 0 6 YtlZ£?TX. 
Y. 5 z^(Sllc»iga$n^U5 1 ^>lU^S)^x-v2 0 8 ££#>uT«fiE£ 

mliS-^OY lli:7^-* 2 0 2 Al±, U3^JU^-*£3§4 2±|C«iBW) 
$mM'<7V>9'T»$>Z>JL7'<7V>tf (XT Ay K) 2 1 0lcJ;?T}¥±£ 
J#$nY«i^|SllCS^*H3t^2 1 2 A<t, 1 2 AlCttlfcUTK 

(te>tu £@fls#2 1 6 a izm^ntc 

1 A AtfrbmfiiZHT^&o fcJi(DY V -7=E-f 2 0 2 B|3. ± 

4 2±[C^±^$nYl4^fS]|C5I^5@^ : f-2 1 2 Bt. CflDl^2 1 2 
BlCfctJ&UTtttt&tL 2£fl!tt2 1 6 B^^LTU5 L ^;Uifflili^7 1 -v2 0 
4lCEj£StlfcBT»ff2 1 4 Bi^e>*fi)t$tlTU-5. 

l/f^Ml7T-y2 0 4 (J, U^;i^-X£§i4 2 Affile 
tt£±ffi^Jiiffi4 2 a©±ffi[CH£SnY||||^|fillcS^«— »©Y^ H2 1 
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8 A. 2 1 8 B|C«fcoTY«i^lS]|c|||*|$tl^cfc5lC^oTtN-5 0 ^ 
^Mli7f-y2 0 4|i, Ctlb05Y^W K2 1 8 A, 2 18B|C*JLT* 

h5IE^^^®^-7 1 -v2 0 SlCli, -t©**»lClBP»AJJBfi6*nT*5 
U v dgGrt fC^B5s0)A*a. - A3 1 -*- y £ £ft LT i/Ttr )V R »^ 

-<£>ii£\ l^£;Uffl»|*x-v2 0 U^*;U»R|Xx-v2 0 8£ 
-ftT^S^lS] (Y«|*fi|) IC»»-r«|8llCli, lx^;Uffl»^x— >2 0 4 
lC@^$nrcY'J"7 : E-^2 0 2 A, 2 0 2 B0n]J!j*2 1 4 A. 2 1 4B 
<h@£^2 1 2 A. 2 1 2 B £t)m*\1fiUZj£*ftlZ&mtZ>o *ttfc>*>. U5 1 
^f-yRSTi@Sf2 1 2 A. 2 1 2 B £#ffi»W(Cj£*|S]|C&S!rr 
W;i/Xf-yRSTii^2 1 2A 4 2 1 2 B<!:l/f^jK-7^ 

f^Hj-yR ST®&»l::f*3HJ£*2 1 2 A % 2 1 2 B<P&K)Mli, U 
f^J^f-yRSTift (I^^Uffift*^- v2 0 4. Si^OT2 1 6 A, 
2 1 6 B, nJSry-2 1 4 A, 2 1 4 B, L/f^^iXf-y 2 0 8, 
JURlf) tHS^ft (B>£?-2 1 2 A, 2 1 2 B, X7^7'J >?2 1 OH) 

SS»0E2jI*B£^ 2 1 2 A, 2 12 B©^»|c«toTi»iR*tl*0!)T» ±IE 
5* iCcfc o T JU^-X^Si 4 2 <5<0*a&*W (ClWih^-* C 

T#£. Sfc, W^7f-yRSTtfflS?2 1 2 A, 2 1 2B^M 
WlC^^lSilc^iftLT* Uf^^f-yRST, )V^—7JMMA 2^ 

- 6 3 2 3 1 *^«aiXcn(=»Jtf **H«»ttlH» 09/260, 544 
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A$J5m-r§^il^4 8*fftyf*(t€>nTO-5.l/^JH/— !fT*«-4 614, 
^□5A4 0©±«WUJCHJ£$tlTt\*. . 

8(D-vxfa(Dmmz^ ?-i—*3.-7frt>m&-tt<DYimm4 s y i. 

4 8y2#Hj£$*L l/^;U«a«l^x-^2 0 80+X^|SQ©«IWICI4, 

Y|*^ft(Cgtf£¥ffi5 7-^bJ5fc3X&lMB4 8x #@J££*IT^<5. -tL, 
T, Cftb<D&Sjii4 8yl, 4 8y2, 4 8x \ZttLTm&£-A&m&tZ> 3 
■301/— !f : F*ft**SmilC(4$jf 0O±«WlcH3t$nTtx*^ 19 

1 (casi\TI4, Ctl&A*ft*WlCU^^;H^— tf=F*ff4 6, fcftli4 8<hL, 

^»T-y2 0 8) OX, Y, 0 z^|fii<0ttBff3PJ#g»tt¥3fcPL (jr 
(4, fl!S±, l/3^;i^-+m*ft4 6lCckoTaK3t¥*PL (XI4*f*a 

^A^-gp) *sjp£ltx, y, e z*fa&wnmtfmmizmm\z?7t>ft% 

b<DtTZ>o ZfZs JUT(CfcOTI4. &g|;:jfcCT\ ±tl(DY l J -7=E-^ 2 
0 2 A, 2 0 2 B, -W(DX7K^^=]'r;U : E~^2 0 6 Xi-^OYTtty^n 
*f;i/t-*2 0 6 YtlZ&oT. W;i/77-yRST$X s Y, 
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IH1 ICR IK ffiE»»3t¥*PL<!:LTIi. CCTIi. (l/^JUR) 

sn^as^jt^wtttu^ja^^ft^ (i^xum 1/4 

R IC/ W*36#3fc#J!B** <**l£ U3^;U R ±<00S|/^ - >ffi®0 ? %<D 
/^l/^K^3tlc«k^TIHW$n^W^&©e«3tSA*fi»3t^5R P L lcA«* 
U ^OlHli^/^->(0^#jiI^^NVU^^^O§/\'JUX^WOJtlC^ 
^XPLOftSfflORJBaBW+^lC^UyhtttfclijEgJBtt (££JT2) IC 

»»*^p L©affciiircE«$nfc9x/\w±oiitt©5/3 5/ Harass 

si^pl^W3- 28252 7 cnic*t/E-t<5 
^H4#fF^5, 220, 4 5 Amzm^tix^^^oizmn^m^tf^m 

t-**B^lcfclt*WI*«:afflUT*Mai»©EKO-8Pi:t*. 

<Ds<-X7l/- Y-B P 1 ±lCKI*6tt£3*©:£S5 4 A~5 4 C (fiU HI 
1 (C*5U-C(itt®*fliJ®£e5 4CI4H*1*-f» 02#fE) &tfC;ftbtf>£tt 
5 4 A~5 4 C©±aJ|cHJ£$tlfclW»a=y h5 6 A~5 6 C «IU 01 
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±BIC, m2gP^B^^t^l O P 20HiB^^A^>?>^2 6 B££*#-f3£ 
ftg|5#4 1 A, 4 1 B^@^$tlTU<5. 

5 8 <fc U T^(D«tia*WOH 1 06ffli50#-SB»HSLT^Sft-a^. CO 
0 2 lC7K$tt3=fcc>lC, WIEIWfc^y K5 6 Bli, £&5 4 B ©±g|5|Cit?iJ 
lcK«Stifcl*jE#MfiRri!gfcX7T9 > h 6 0 tmzujjl,*-* 6 2 <t 

*^TflWcS*iTo*. »y©i»to-y hs 6 a. 5 6c*k ®mz$.& 

5 4 A, 5 4CO±gPIC^-n^nS?iJlCSEM$tl^X7T^>|>6 Oi^^ 
□ -f;U^-^6 2 <fc*#^TfiWteftTl*<5. RftSgZL-^ h5 6A~5 6CIC 
<fcoT, mi ©^-7yi/-hBP 1&tf£ft5 4A~5 4C£^LTttt§£ 
&5 8(Zfito*J*BiF D^e>©«ffil!l**T^^PGl//<;UTl6*$tl<5«k5IC 

«ICfif&7t¥* P L tf-t©**! A X *T|6] * Z <h UT±*A» A 5 ttT 

vF LG^iSltbtlTU^o C©7 7>yFLG0ilt(!:lTlt fif$l£$<?) 
WIT fJx(iV>/\- (Inver; -7^U3 6%, V>#>0. 2 5%, 

7 7 > v f l g its p l zmmmm 5s\zKLT&twtvmtz 
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5 8 [znt&mfrttwnWiT*. ufrbmfrttimvmmjzMs 

^f-yill Hi, 5lAW^t§fl/U7-yWST ( CCD^X 
A^x-yW S T $ X Y 2 *7c*iaicffi»-r*^-r- (MliU 
£LTtf>iESin.-y h7 2 (H 1 TliH^-B-f , B3#K)> £xa* 

dti^MlcpKE-fSi, £xA;*x-vWST<DJ&®lcii, g|2 id^ti-g, 
ct^lC, aao#Stt^7U >^T*-5X7^7U>^ (17/tyK) 6 4# 
HJ£$nTfeiJv Ctl6>Ol7^7U>^6 4 [C^oT^XA^x-vWS T 
v£St 1 6 ± ICW A I ££t 5 ^ □ <D £ 'J 7 5 > * U T;¥±£ 

rtlC|£M$nj*SFDICtKfi^n7tm2<rJ^-^^U-SB P2(D±^IC. 7 
^•r-f 7J&:7£^aX-*££tJ 3 -D<DVffiD.-y h 6 6 A~ 6 6 C (Hit 

7k¥lC{S&£ftTU<5 0 Ma~^h6 6Bli s 0 2lc^$n-5J:e>IC < 17 
T£> h 6 8 <fc/K-<^3>f 7 0 <k*^T««$tlTlx«. SIUCDK 

^ZL-«> h6 6 A v 6 6 Ct>|5]&[CX7 : 7'5> r 6 8 i/KVXU-l'JUt-^ 7 
0£lCJ:t>T«Wt$nTl^. Iftfc^y h6 6 A~6 6 ClCcfcoT, t62<Tj 
'^-7^1/- h B P 2 «^l/T77-^)l» 1 6 \Zfct)%mmF Dfrt><DWM 

flir£^XA^T--vWST|J. 2|l©U=7t-*£#t;!ESp.--;/ |>7 2 
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m 1 TiiglTF-y-r. M3^m) lC«fcoT» >?£881 6±£XY2;*te 

WST©XH*|RlBilt IH1 [ZTfiZftZ-ttOW-J^-tl 4 A, 7 4B 
lC«fcoTfrfc>ft<5o Ctlb^'J^T^-^ 7 4 A, 7 4 B0@f ^li, 
Xf-vWS T<^Y$4^(pl^ffiiJlCX$4^'lfiJICjtt^'C5iig$nTfey, 
SSSOT 7 6 (C<t oTPttffl«SIB#i«S£*U miOftW 7 8 (B 2 #83) 
**«fiSSttTU*. ij-7^_^7 4a. 7 4 BOPlKT-li, -)IA7f-v 
W S T<Z) Yii;fr|pJffiffli|®|z3Ss&£ttT05o 

7 4 Bci^^Tiiicit m2ic^$n^ete>ic, ««^azyh8 0A, 

8 0B^nftllS:[7bnTi3lJ, Ctie>©m^3.--> K8 0 A, 8 0BIC 
**JtBLT-*t(D»53.z:»/ h 8 2 A. 8 2 B*«Ytt^|fillCSia$nTU*. d 
nb©15^-7h8 2A, 8 2BI1 £ 2 tfK<-X7V- h B P 2 (D±W (C 
Ytttf fllcffift3ftfc-**<&IIS 1 ©ffiitW** <!: i/TO U7^vaV7 U- A 8 
4 A. 8 4 B£>±®|C@££*lT<,\£o CE>i§^ BUi5m^IL-^h8 0A 
<»:»53.-y K8 2 A<hlCctoTA-b:'>^'=l'r;US2(Z) l J^7 : E-^8 

aw^n-a**. mn\zffiizn®=?-3--v h 8 o b £$5:1- y h 8 2 b tiz 

Ctl^OU— 7^— ^ 8 6 A, 8 6 B|Cct^T«tft7 8 <h-#WlC9x/\*x 

ffctofc* **J6E«8Tli» (RttSSBKM*) iUT 

©e»a-y h7 2*«JSrr<5 l J-7t-*8 6 A, 8 6 B#\ 'J7£v3> 
7l^-A8 4 A. 8 4 B <7J>±® (C-ttt-etlRtf btlfc@^<h LT^iSaz 
7 h 8 2 A, 8 2 B <h» &m%.=¥-S 2 A, 8 2 B £0IB0WB$lWffii:f1Uii (M 
fctfJlCf£P-l/>ym®2j) iCcfcoTSXATo^-vWSTiifclCYffl^lS] 
Icei^n&^iB-^LTOSfll^-y h 8 ! ) A s 8 0 B££WLT(,\<5 e 
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Z\<D£vlZlsT. 2 >J —7^—& 7 4 A, 74B, 8 6 A, 8 6 B£# 
t/ffiili-y h 7 2 ft, C©H»a- V h 7 2 lCetoTC7XA^x- 

^WST^»»3t¥*PL©«lB<!:¥^XY™ic^T2*7cWlc«ftS 
ft<5J:e>[;:&^Tl^. *H«gJBJgTli» lEiP-^y h 7 2 v*£tt 1 

6<D^gP(DU7^V3 >7U-A8 4 A. 8 4 B (C«fc ^T&it UT£#$ftT 
1^<DV. ^XA^x-vWSTOX Y5FiBrtT03!lPaB*^a|jSll*|c*4-r<5 
JRrtte* U7^yg >7I/-A 8 4 A, 8 4 B^LT^-xyi/- hB P 2 

fifk SKSfl:-r*<0ia6i;T**<£y, •?-<Z>J57Jlc<fcoT'J7£:>3>7L' 
-A84A, 8 4B«tfiftUT, (&#7J) ^-X^l/- h B P 2 

(Cfifoy , y h 6 6 A~ 6 6 CTSSSftfcSL Xf-y 

ts ±IEOU7^->3>7V-A8 4 A, 8 4 3<£jiift!i x |)l/\7f-^ 
^3^iftB#(D@^8 2 A, 8 2 B0fi»gH<!:fc<5Rrffi14#&S. 

U7^->3>7L/-A8 4 A, 8 4 BODJSIJj (&IN*7J) tfi*-7> 
^U-hB P 2^LT8S«*FDICfit>y, $ e>lC^-^y U- h B P 1 * 
^LTKfia-yh5 6 A~5 6CT3«il$nfc»lC«WJg»5 8lc£»U 
■£<0ftS;**lfcJitt (&^7J) ^1^5 8, SSlClifi»3t*5RPL» %3 
f SfiLltttajSilT**l/— tf=F#It9 OX, 9 0 Y<DjfifigEl ££3 prfigft 
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^•>3>7L/-A84A > 8 4BIC, BUf5£2jlCjg@-r<5 'J7£->3 >7l/- 
A8 4 A, 8 4 B0&»€ilgSStt£g1 <0»3|flM^8 5 ^-tn^nttKfflH 

«Sa»*8 5£M rff«^8 5j <fcB¥^ 0 Cft£«fciJ, E«^8 5lC«fc 
oT'J7**>a>7l/-A8 4A* 8 4 BOHSj Cftltfj) gij 
7^i/a>7U-A8 4 A. 8 4 B LT^-XT/U- K B P 2lc£j§£tt 
§7^Ml'J7^v3>7l/-A8 4 A, 8 4 B (DgiftlC&E-r-Sa^S 2 

i/\7f-ywsT©ttia»tt «ft«a«)tti6*^t;) &ft±ttzz±tfi 

vJtfil 6. HM£gg5 8, Sfl&#¥3fcPU U-1f=FM9 0X, 9 0YIS 

E«*?8 5(i, 'J7^va>7l/-A8 4 A, 8 4 B©jS»l=J:oT*^ 

U-A8 4 A, 8 4 B0jg»£»*WlcOTJ«Jfci&Ta.5. 
CCT\ #E**^8 5 lCcfc§'J7^va>7lx-A8 4 A. 8 4B(DMW) 

^^■n^nfifii^^^LTft* (7-x) u-ctau. c^j^ic-ra^ 

U7^ya>7l/-A8 4A > 8 4 B©fii|[CfiHUTE*J6?-8 5 
®fli*ttl£a) lCrt^M/£rt#fM!U 8 5 lC«[flWHiJO«£i;* (E 

*^*»x*;u^|zMWlcSEjj|-rsc<t:^T**. fcfc, WLfc&fiilt 
^€ift(ta<Tfefi»ic<fc4^¥Wx^u^iifi»fltiicfix*;u^lcStj« 0 
HUie^X/\XT— y'WS TO±®|c, -Jia^S 8£ftUT9XAW# 
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1 %.zfm2iz7nzn% < j:z)iz. L<ommTm\z j ttetmfezti 

£#!8^M r K M r 2 %mmt lT5l/U7-yWS To-gpic@s:$n 
tHHMsK Ms 2 0toMfc£lt5lir'5l/— tf=F#ft9 0 Y, 9 0 X IC 
cfcoT^ro^l, 0>J*liO. 5-1 n mSg(D^ v )S^T"J7;U^-<AICtt 
3»3 ft*. Cft e»© U— tf =F#ft 9 0X, 9 0 Y ©ft38ffl(i % ±ftJ®£IM 5 0 
[C&$t£ft3cfc5lC&oTU3 (H3#{K) 0 CCT*, U— tf^SMt 9 0 Y* 9 

£®J»g*5 OT'li, U— tf^tt-9 0 Y, 9 0 X(Dtf-;?«JfilcSo*tNT, £x 
A7j-yWSTOX Y 0 z Eifcfi, fc-SlMiCftblCjD* 

tflEXT— >*j£ag1 6lZli, 01 &tf0 2Tli0*#£l&$ftTO&#\ H 

tfjpiSfiw-) £ x YWft-ftfiKDMWiZttmtz 3 ^xomm-tyn- mxitmn 

Sit) (^Jx.i^C(Drt(D2o<oJiij-t>-y-(i.7.x--v^i 6oy^iS]o^Sj 
*tt»JU ^U(Tj^S)-li>i7iix^[R](rjSi)!i^!t-|ij^-*) t^lxy WtbftT 
in3o lUTicfcoTii, M±, cftb6o(rjisS)-tz>-y-^»uT^i)-b> 

0lc«^&^ft«cfc5lc«:oTt^«•(la3#!(a). fto-c ±»ga5 0Tii^ 

HHz>l7$¥9 2<0ttSJttlca^l\T*x->>J£fi8l 6(D6 ggUg^fl (X, Y, 

*^JS^Tii, BtfiELfcfc^lC, *#^¥8- 6 3 2 3 1 ^&$g&tf 
CftlCftJfcrSfcfflftttfflHSSO 9/2 6 0,5 4 4**ICl83F£ft*cfc3£^ 
*>0&7j9>*9x-i' h^lCOI/^^JUX-r-v^ffl^ft, Ut^UX-t- 
vR ST. (2 1 2 A v 2 1 2 B) JSlZSU^ J^-X^A 2 <£> 3 # 
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□ 4 0Y^©«i«i*ttaL, »y©jE»-b>-y-i*, *#a5Ai 4© 

znz6r>®mwiiz>y&im\sTmW}-\z>y-m9 stn&b<ottz> 0 z\<d 
MW}-t>ym9 6(Dmmit. zummms oicittxsn&^ic&o-a^ 

(H3#JH). Stot, £«I«ISC5 OTIi, MH: 9 6 0ft3HttlcX^ 
Sfc, *»IT11 Htfii(OiP<, 6 ttttnfc&S 8 tit 

m^izmtez^-zzfi'- hB P2, b p i (Ccfcor-en^n^^tiTo^ 

So 

*:oytt#>, 0 2 ic^$n<5«fce>ic ^-^u-kb p 1 ±ic, attests 

8 \Z®%.$fttc<$r-7y h 9 7 ZftLT^-ZZfl"- K B P 1 ICttf-SUIttS 
985 8<Offi««t1-iRiJ-r*ffi«-fe>-y-9 8 <b. *x-x£fll1 6 lCHJ£3*lfc* 

3^UT^-7.^U'-hB P 1 lC^-r^7.x-v^Ml 6 (DtiLW 

gfrE^-y«> K9 3<!:LT(^ GflAtf, il 5 ic^ftSJ:? |c, X-^-vJt 

tti 6 ic*«»^Hs*n» *MtimmzXs y, zttic^ti-ensiifcKifis 

9 3 a, 9 3 b, 9 3 c j&*JBfi£Stl£ L *»*t#flH\ 6*1-5. Ctf)i§£, fig 
•b>+>"9 4 «tLTJ5^®9 3 a, 9 3 b, 9 3 c lCWUT-€-tt-£tt3HS fcf-A 

r i x, riy, r i zzmmtzis— *f=F&stzm^z>ztffT%z 0 *n 
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£2@pJt, Xffi«£2Hm. Y(ftil«:2tt»fTW-3Wf*J;5lC^oTU^ 

PI t^f-y^II 6<!:<D±IE6-3©ffi*Haa^ffa!J$*l'5t>Oii:-rs. C 
(DfiM-b>+»-9 4<0tHWttli, £1MgM5 0lcttte£ft<5J:3lcfco-a\<5 

(0 3#BB)o 

fiLtfi-t>i*-9 8tfiit>1^9 4<kE«lcflWE$*u ^-^U-hBP 1 
£«*£<»:-f<5tg1i:£215 8CDZ&ii£2in3f> Xfil^2lfilf, YGm£2@ 
WTttaW-J-aJ^ICfc-DTU*^ iUTlCfclNTIi, ffifi± % 0 2 0>g[g-fe> 
tf-9 8lC<fcoT, ^-7^U-hBP 1 <h^M£g|5 8 <!:<D±fE 6 0<2*B*t& 

tt.*a£n3cfc3(c&oTl^ (B3»IS). 

T^-SiitlC fftii-fe>-0-9 8©fi-3!MilC*^l>T^-^yL/-hB P 1 <!: 
0lfllJ£flt5 8£<E>6 efiS^lRiOffl«(Ut**i6*c:<!:^T*«5. 

^Ml 6IC^-5C<!:I^<, ^©J5^^'J7^V3>7U-A8 4 A, 84 
B€:^UT^-^^l/--hBP2|CffitotJ, *<Dm\Zs -t©S*l4E«*^ 8 

[C-£t)U> RfiSIZL-^ h6 6 A~6 6 CTW.lznmZtlTZT-i/feMl 6 |C 
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U- h B P 1 ic^fS 6 g£Jg;fr|n]tf>4g*HiES£3fc#> x Z(DmtttiLW<Dmm£ 
m^xmm=L-y 6 A-6 6C£%mt&ZtlZ&V, Xr-y^l 6 

igKj£&*?-'<<, B*Jl3.-y h5 6 A~5 6 C(0)iJt$lJSO$ffIJAIi7^ - K 

flJSP£!^5 Om '(i[S-tl>tl-9 8 0ttjI'Jfillca$-3*tNT*<*:3^A1 4 0)^- 
X^L/-hBP 1 {C*t-f5 6 SSg^|a]Offi^UM^i6, £<D*l*Mi«tf)1i 
IS^ffl^T^a-^ h5 6 A~5 6C^J^-r^CilCcty. HtS5£3i5 8 

vF LG(DM^^3ifP^lC3 0(DU— tf T^lt 1 0 2#@££ftT05ttB U 
Z\ftt>(D 3 -DOls— tf^ffl 0 2lC^lS]-r^^M^M5 8 <Z)g|i#[Cli, ffl 

□ 5 8 b^n-rn^$nTfcy, cm^p^ps 8 b^uTwetttf) 
i^— o 2^e>zi4^(S](Djiij^e-A^7sx-v^i 6icis]^t 
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mmtftft^ftBl&ZtlT^Zo Z(Dtzlt>. ±E3 0CDU- tf^fM 0 2IC 

^tv?nft;fJ£n<5, <§U i]2i;:fci\Tii. $xa*t— vWST±<D'7x 
$nxu-5>fed6, ;?JJSh'-A^^x/\7.x-vWSTT'^bn^g|<!:^:oT 
3 Z tf|6H&B*Sie)te¥* P LXIi77>v F L G LT 

TfcU (H3#B)> ±{B»M5 0Tli, 0J*.{£, $XAfl22«WDBifc<0HM* 
(Cft»3t¥» P L i7vx- v>j£tt 1 6 P A X^lSj&tf 

3tlliicii^-rsii(c*t-rsffi^*ini©3 aag^ifii (z. 9x t a.. y ) ©fi[jt 

R S TlC^LTMAS^ait-SUf ^;UP-^1 1 Oi. ^IAW^OIA 
7sT— xWS TlC*tLTMAS^£ii-r^Ox/\P-yi 1 2fc}gii$ftT^ 
•So l^f^;UP-yi 1 0, 1 2 (£±$iJ$|Jgg 5 0C5MTIC 

tt4 6(Dtt}l|)filc!:fiM-fe>-y-9 8 0ft;I"Jfii«hJClS^UXU'^ L ^^UP— ^1 1 0 

*H«p-r* cilery, ^Bto^-Tx^i^- h b p i zmmttzi'^fiji 

|5]t$l^ ±*Jfcgfi5 OTIS, 9Xy\^^lCfclNT*>U— tP^F^tt 9 0 
X, 9 0 Y0tt»ltt<fctofi-fe>tf9 4<0tt»Jtt<fc|c«:2l>T£XAP-^1 1 
2£ftJiS)-f Sc^ic^y, / <— 7n7°U— h B P 1 ^S^ii-fS^XATsx-v 
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mmrn i fip^jsaw*^* iopi <Dw$mj\oi»tf2 6au % n, ^2 

^-7^1/-hBP 1 , B P 2<fcliaiLT*liFDrcK«3tl>t»S3©^ 
KB P 3±(C3,£3d#tf)P£Ji£l 1 6*^LT»K3tl/t$t*3 7 
A1 1 8fC«fcoT£ftS*lTl^. COKS^I 1 6 £ LTfcv tihM3L=.y h 
5 6A~5 6C, 6 6 A~6 6 C<h|5]#|C. I/T'J/' ht/K'f ;*:^•<./^ : E— 
* (j^fii-^) <hSj#=i5Ai 1 8icfty#(t&nfcjs»ittai-t>-y-(ffj 

£ 6 ic, 1 (Dmmmmrit. m 2 fflj^jaw^^* 1 o p 2 1 u^j^ 
2 (to 6 &mm?jfa<Dmt®.w$:ttmt -s^-t^im 20 (i 

±®icii, & 2 1 op 2<oibmi6a5^>^2 6bmlt 

y 1-2 3 OA, 2 3 0 B«$tltfclJ, Cft£>tf)*-y y h 2 3 0 A. 2 
3 0 BOX, Y, Z^|6j©ffi«*-tn-€ : nS1-3M-r*^it6'3©U— IfTaWKH 
4"CB0^tr) # % WiW&'\W>92 6 B|CH£$tlTl*<5. Cftb6^> 

mmn (m&mm it. i.M®&ms oic&btt^j^ic&o-a^o -tux, 

5 0 T(iC(D^-7. z F^lt 1 2 0 6 ^<£lt;fJjfiilCSO*(,NTffi 
2W^HBW3t*»l 0P2i:U5 1 ^;UA:-x^ii4 2tO6SSg^|pI (X, 
Y, Z, 0x, 9y, 6 zXfo) ^MfiS^:*«)SC:<!:^T*^-5cfce)lC/«Ko 
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f^J^T-yRST (L/f^Wa7f-y2 0 8) <£>X Y®|*j0ftM£|B 
Rfifin.--/ h5 6 A-5 6 c*«»r-5ctic«ktj, £2gfl 
^8BM3t¥» I OP 2i U3^;UR <tO 6 gag£ft®ffittfflMffi$ftHS 

y h5 6 A- 5 6 C£*JfflT*c<fclC«fcy*tt:3 5A1 4 <AMgj£ffl]$iJ U 
^-X^ftl 2 0<AMjffi|CS^'lNTU3 1 ^7 > x-vR ST (l/T^jm 

>y-%mi\1t$T./\\N<D-7T<{ >754*> h (EGA (X>A>3, h • 
^5 OTIS, 77-f» hlSJIlC«^t\Tl/— tf^F^ft 9 0 X, 9 0 Y<0tt3B 



35 



WO 00/25352 



PCT/JP99/05928 



•eUT, ±$J8)g^5 0Tli!EKp.-y h4 4, 7 2 £fr LTI^jyJUXx 
-vR STi^XA^x-^WST<«:©Y*lRl(D3£«MJ&U ffi7j-vR 

i*^lR)O^KiigV r i-JI/Uf-yWS T<DYi*;£|fi]tf)giJ)3gv 

2tlZ£ : HzmW)=L-y h4 4, Hg)ZL-7 h7 2^UTUW7f-y 
R S TM5l/Uf-yWS T^PIJfflSJai-rS. 

ctUiEi)lL-»> h7 2^lt , 5lA77-yWST^X, Y&tffllCXxy 
3&2 ->37 h<DB3t(Dfci«><DjfeaBIJ»ttitlcS»Stl'5. COD* 
T-v tf>^OR(C» £$J®JgM5 0T(iC7X/\Xx-vWS T(Dtm (SXA 
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2**J»UTC7X/\^x-vWST©XYffilfSffi«f^©ttflBlC^««k5IC 

£ftj$flg{l5 0T(i^X/\7.7 L -vWS TCQ0 z ^fRj^teCDlf $g|C 
So'UTigifi^^ h4 4£fHBU -tO^x/xwfflKDIallESfiW^^SIflt 
■T^cteXCU^^^x-^R ST (l/f^;i«ilXf-y2 0 8) $@ti«J 

^UT> £»J»SB5 0TIJ*2i/3-> HcaUT±E<fcBtt<0j£«Bft£ 

C©«fc5lCUT\ 5l/\W±Oy 3 y hC^IDtt^y 3 7 hBftOfcfc 

¥$*i/i/t^->BO«fi©^~14$««fifc««t-SC<!:A«BBI=)5:yoo 

0 2<oitmmzmzsi\Ts ^a^?Lt^-i>^\ 6<b©s»3t¥^ 
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P L©3tttAX*riRl&^3feWllCiISt*ISI=»-r«ffli»*ei(D3 gE&®*|S] 
(Z, 0x, 6y) <£>ftM|H&£j£#> x ViM=L-y h 6 6 A~6 6 CmZUffl 

ft37A1 4*$t#"r*Wte— h5 6 A~5 6C^-7.^U-hB P 1 
IC*St£$tt> Xx-v^agl 6£$&f*IWfe.-«/ h6 6 A~6 6 C#^- 
^U-hBP 1 £li»3iUTJ*iBFDlzBe£ftifc^-*^- hB P 2 IC 
*S«$*lTO*0T, ^-77l/-hBP 1 , B P 2*gSF B 1Tii. iM^6*J^:SS 

^J-xSil 6±lc5:^$n^:'5x/\^-r-vWST<^?$iftB# (|gijB#) <D 
K2l#> ^-^U-hBP 1 IcmSWlCfifeSC^^tx. 9XA* 
^-vWSTOjffl»an*!c^i;«JK*tt % 'J7^va>71x-A8 4 A, 8 4 
B^^LT^-Z^U-hB P 2|zfik*#, COHEC©5*li, E«*?-8 
5 lC<fcoT;J^£ft3„ S£ot, I* B P 2 lcfgJb«59x/\*x- 

^LT^-X^U-hBPI CfitoofctLTt), f^-^U-hB P 1 ± 

7^<>3>7L/-A84A ( 8 4 BOgfttfEB** 8 5 lC«fcoT»Ji£;fV5 
yW S T fc|p]±£-t±3 C <k#T# -5. 
Gfife-y h5 6 A~5 6 C<kLT7*7M7IRfi£#Sffl£*L ± 
Mj£S5 0#\ <-7^U-hBP1 <k*ft=l7A1 4<k<Dffi*t&g£lt;»l 
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t Z>tiLW-k>-y- 9 8<DttjfJiilCS^'OTraa- v V 5 6 A~5 6 c£$y$i-r 

^PL^-^yi/- h B P 1 £*JH£Lfc$SLjfctt«ic*tfcr*C<i: 
*ft3 7A1 4lCl/5 L £;i/Xx-vRST#^i&£nTU3 
^Uf^i^r-y RSTi LT* £ >*£l>f h*5£<D*x- v#SUS 

1 4©JSI6lifll^T?ft4. $Jfc» C©ffi«»«:*#35A 1 4 0jgftt>*ft:a5 
£1 4*Si#TS|»te^y h5 6 A~5 6 C|CckoT«J£><30(il&5£-f<5 

Wfc-y h6 6 A~6 6C£l/C, :^f-f ^IWilfctffffflStU 

;9J-r*&il-fe>* 9 4 (DttjfiJffllCS-^lNTlWfc- «/ h 6 6 A~ 6 6 C£ftjffi) 

TO^KUCfcyfiferS^X-^ttl 6©JSU!i(ilWfii-y K6 6A-66C 

So 

sT£j:y Kinase ^^b-r-sciOT^T-^y, cfticty* 
ma* ±tinmBmx-it, z.uw&m5 oicj:ot, mm=i-y k 
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2 

m 6 icii, g 2 ®&ttt£!lg(cft£lB*glt 1 o 0 ®±SflS0ttj£jMBttftic 

^StlTU^o COHftggl 0 014, ^1©lffi»lJfegt1 O^i 

• Xx-y/tTftS. 

COIiftggl 0 014, W^f-VR S TSt>*-?-<7)lg®j^l|, Mtf 

mttW^7lx-[ 414, *iBFDlc*3Flctta*tifcSlilOSnii:ft:-5Sl 
P 1 ±IC|ft(t6 > nfc3*0$tt5 4 A-5.4C «IU H 
6 [CfctNTI4l5®HaiJ(05ft5 4 C(4B*1*-f » B2#IB) Sl^cne^tt 
5 4 A~5 4 C05±gPICS^$n^to^^/ h5 6A~5 6C MIL, 0 6 
ICfcUTI4lft®Hffiij(DlW*SlL-^ h5 6 C|4EI^-t*-f, mi^W) £ttLTIt 
£*¥lc£&$tifc8mj££5 8<k, COttWJ£»5 8±C3iR3nfc$fta 
0 tlZ&oTMmZtlT{,\Z> 0 CE>rt, £*#:37A4 0I4, ftffi£S5 
8<D±®|C*li££tt£:4*£>£5 9 <t Cft£>tfm 5 9 IC«fcoT7X¥lC^$n 
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7U>^ (I7/t5/K) 6 5A<tt»HS$nTfcy» dftb<Dl7A*y K 6 5 
^T-yRS TfcL T^^ffift««<!:LT©WBii^y hi 45 (0 6TliB 

iBiJ^tl^^^lC/cJ^TtN-So fete, ls? L £)mW}=L-y h 1 4 5lcoi\Tfi 

2 1 4 A. 2 14 B#-tn-?ft-ttMlC»l*e>*L Cft btDPTUl^ 2 1 4 A, 

2 1 4 B\Z*ft?nttn^Tmm^<D^<D-tt<D^n.=?-2 1 2 A v 2 1 2 B 
#*iEg£ft-aN<5o 0^2 1 2 A, 2 12 Bli, HJt^-a-^ icois? 

3 - <? (WmcHfo (Cfto TjjJfJfclMBTEB £ *ufc£«»Jf££ D $ 1*5 %%l<D 

4A£@£ : y-2 1 2 A<hlCctoTA-t'>^=I^;U§y(D'JH7 : E-^2 0 2 A 
#8Wt£tU bISj^-2 1 4 B<fcBJ£?-2 1 2 B t\Z&oTlx- ¥>#Z\ 

-o^w-T^-ti o 2 B#«us$tiTi\*. cne>-mou-7 

2 0 2 A. 2 0 2 BSOTElTKO^Ift^x-vODlEift^lCctoT, ffir& 
UfciEKp.--/ M 4 5MU&£tt£o U — 7t - ^ 2 0 2 A, 2 0 2 B^f 
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IC J: o TSJl £ tt<5 cfc e» IC& -d X (, \ So 

BUlBS^* 2 1 2 A, 2 1 2BI1 0 6&tf0 7|C*$n5<£e>lC, 
n^^lfi]^Yi4^lSl < i:LTP^(D7U-A1 3 0 (C«fcoT7}<qi|C^J#$n 

zti&mizm&t&t. 7U-A1 3 out, 06^gi7 ic^^n-Scteiic, 
ssicwiRiLTxziBicjttoT-tn-enEaftsn^ m^o^-xyu-^sp 
^ ±izmmzwtmu m2<D®mm'\ 32, 1 Z4t. zti*><D±wwm 

Sia^illSfSTkTffi 1 3 6 <h^£8f/££nTU<5o ->fr<DBJ£?-2 1 2 A<D 
5^|6|<0-flS<!:ffelHl;L JeJBffittOttttffltt 3 8 A, 1 3 8 8^^ 
^LT. Sl,S2©ttS»ttl 3 2, 1 3 4©rtSiBlcH3£$i#SnTU*. 
ffe£<DHS?2 1 2 B<D&ttfo<D-&£mslt % JEJBffittOtttta* 
1 3 8D*-tn^n^LT, *K »2 0»lIS|bWl 3 2, 13 

BUl£7K¥^1 3 6<DI5£*&g|${;:[i, HQ 1 3 6 atfimUL^tlT^J. COD 
RJP 1 3 6 artlC±H>7 i >-y--U>X*2 8 R«9^j| ASttfcttffiT, 
^7}C^|51 3 6 (C«fcr>T3S2SMM!BlilHfc¥& I O P 2 <2l*rti»#T7jrfPb£ 
*#£ftT(,N6 0 fcfc, 33 2 «tt!!BW3fc¥R I OP2<&ffe»m*0;F<0$fc» 

w^^ut7K¥^i 3 6ic^$nTi\§ 0 *%2<DnmmmT'i*. &\<r>% 

ffiJBOElSPI 4 0#J&£$tL CKDTOl 4 OrtW0J£ffi<0+*ICffiJ150HP 
1 4 0a^M^TU5, ^-UT. CC7>MD 1 4 0a^I^5^lT > 
D36IM 4 OrtlCl/f^URjMKBSn*^ 0 6Tli, 0*0ffiS±J&>6U?- 
f^f-yR STO±B5lci/^^R#K«$tlfc«l8**0^*tiTO*. 
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im*it(iaT\ r\si-*)\,r#tti tto&tz) Aeiz^^xi^^jix^- 

•J R S T <D Y tt5#i5f 01*. tf 0 . 5 ~ 1 n m?Ig<£#ft¥££Tft;1l'J 
5tlH^. COl^^UT^tM 6li* g)603ti#u5A4 0±lC@£3tt 

K5t*»P L©||«»lCBIJt*nTU*. 4 6 CDIHfiHIfi* * 

HUIS7U-A1 3 0 1 ftiSfllStt 1 3 2 (DftS&tffiSICIi, 0 

7 ic* $ n 6 «£ ? Ic , ;$^g|?tt <*: L TO If x 7 5 «> {7 ©EWS^ 1 
4 2 (1 4 2 n ~1 4 2 mn ) % E«*1 4 4 ( 1 4 4 n ~ 1 4 4 mn ) tfi*tl* 
ttmfrn ?!J©T h U **#EfiXHJ£3nxU£ (0 8 #JH). E«ff 1 4 2 
;j ^EWTFI 4 4y ( i = 1 ~rru j = 1 ~n) teSICfctlSjTSteSlC 

EB^ftxi**. 

4 6 (1 4 6„~1 4 6J, EMm=f-1 48 (1 48 n ~1 4 8 mn )^f 
n-ftlmff nJlJOT h'J^^«E«TH*$tlTl\-5 (IS8#!&). EBJHM 

4 6 ij <!:ElIf1 4 8 ;j (i=i~ m . j = l~n) tits mKlZttfatZ®. 

aicEBsnxtxSo 

E«*?-1 4 2. 1 4 4, 1 4 6. 1 4 8 It. *HJ6JBJ»Tli, EI8|C^$ 

n*J:5^ ±ffl»sas oicjfcasftxjfciK itdfflSB 5 0 Ttt, l/f-* 

w-yR sT©ii»ic«fcox^i;*s^icj*i;x» ZEEnm+zmmTz 

ZtlZZV* JSK ft 2 <D$mm 1 3 2 , 1 3 4©fiii£fflia-r<5«i:3£2j 

*&E«*^ic^i;$-a-*cfc5(c«:ox^*. cona, nn ononis 

sesi-flittajftjR^iLxffluen*. mzmmLrz&m^<o 
mnm (zftbEnnmtmtnz) x**e**?- osji) omw (®u 
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5S*F, «!:E$grtF 2 , 9l«*F,iEtS^F 4 <!:Tftattlc*$ti-5<k5^ 81 
1»nMM*1 3 2, 35 2§ailgfl#l 3 4lcg*»££D£tt3 £ );?fcill*CD 

***^$#*«fc5A«E*. E«**1 4 2 ij( !:Ell?1 4 4 a% E«** 
1 4 6 s <fcE«**1 4 8 s lc*ftf r ttfflJjn««fc5lc£oTU*. 

*S2©*ffiJBSTtt, ±iiJiSl^M5 0 iCckoTI/^^x-vR S T<D!E 

®J»lC«fcntf, HIKfCgK SfS2&KIBB#1 3 2, 1 3 4 lc!iiit«k-6tt*ff 
(JUT, M± r^Aj <>:«) #£-f£©(c$fc3l^T, dOSi*SJK* 
ffl»T*«fc3fca*«fl5 OUT, M± rSEJBBj <fcBf^) &&C2i*&z.t 
#T£S<0T, W^j-yRS TOffiftlC«fc-5JK^AfH^2 1 2 A, 

2 1 2 BZftLTmMfmmtti 3 2, 95 2 t&atffi^ 1 3 4iz&mzftzt. 
±ie<&3si , S2ftHt8i!tti 32,1 3 4ic^i;^c^A<h, ±Kea$nfc 

S^lcfiH-rsSU S2»£8M*1 3 2, 1 3 4<0SSilcJ;5gJBB < !:#£ 

sJt^n, -c-otssss 1 raaistti 32, s^&mimi z A(owmo%^(o 

0 8 0 0©*J»*O±SW^$tlTtN-5. co^mii, 

o(OAiimz^-7.=F^mm$nxi\tjn\^ %.zfE.nm=?-i 4 

2-1 4 8tfttaaftTl\*£JU*li, H13©Mmi:l5)«llC^oTtN§o 

m&iztz-oT^z. 
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<Dig|filCcfc^T£D3£:fc#£i§£tt37U-A1 3 0 (mftftlcli. H 1 IS 
imi 32, m2%im&tt-\ 3 4) <Di^<£§££^<D fc<D£»^fa [C#P frig- 
's Cchfc^irC&So 

mm - xihm* t l xm i \ & c t « & a. 

TfPJjCO'J 7^ v 3 >3? U— A 8 4 A, 8 4B|;tt-iti^i? (EMM? 

W) ^tiM^Lv 5 0 icicfc y , cn^^Emm^icEnJD-r-s^E 

£ $ X A 7f - v W S T (D%m IC <fc o T£ D 4 E*3 ICJfc DTftJfcp-f 3 «fc ? IC L 
T*>&<, rt^&il^lcii. ^x/\X7 L -vWST<D|gijilc«J:oT^D'5S^ 
^jt^n^'JT^vaV^l^-AS 4 A, 8 4 B <D*SSj02g±-?-tf) 

*/c, ±§s.wi2<DmmBmz&i\T. Emm?i 42. 1 4 4, 1 4 6. i 

4 8£±SJ»M5 0lc£8!«C<!:fc<* liilL^I ©HWOEIi 
^8 5 <t|Il«IO^r;ilCctoT7U-A 1 3 0 (35 K $2 0filtftt1 3 2, 

*3£W C tl ICB£ £ ttfc U C <h lifcjftTfc 4 o 
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friz* *mw(Dm3<D&Mw*mzm9&zfimi oica-^TStwr*. 
i a pi n <o ffi m # i c o i\ x i * pi - <d $m z m i\ -5 1> © £ t z> . 

H9lC(i, S3©SI«l?B«llC«Sfl3tSll^*/af-5^x-^S«1 6 0© 
#MR0#*S*lTU£o C07f-yS11 6 0li, B 1 <DWi 2 0*C-;*7V 
- b B P 2 0±*lc*¥lCEK34'L L*««BJ*t*»6«*SB 1 (DfijigPttiU 
T©'J7^->3>7l/-A8 4C, 84D, 8 I E, 8 4 FfC«fcoT£ft£*l 
fc7f-y^-7tlT(D77-^i1 6 ts C^f-y^il 6 ©±® 
ICiEM$ft£f&1 7f-yiLT(DY77-y1 62i, CCDYT.x-v 1 6 
2±lZffl.W2ftrzWi2<DXT— ytLtOX^f-yl 6 4 <h^ilxTtN^„ 
X*x-v1 6 4<D±®|;:*H^0»>XA7M,y£fti,T*E (&tff£*'4) <fc 
LT©OXAWd«Jlsgia»«||cJ:oTEgSStiTU«. 

buI£^x-v^M1 6 ^^2^-7^1/- KB P 2 <h©IH(Cli % bukEL*: 

Kto-y h6 6 A~6 6 c^s(te>nTi\* 0 

U7^*>3>7l/~A8 4 C, 8 4DM'J7^ya>7l/-A8 4E l 8 
4 FO-ttl-fn©-J*l4» 7f-y^i1 6 0Yftli73|o|— flia^flbfflOflyiiilC 
5£@lC@£3ttT;fclJ, ^tt^nODffeJSSli, 21 2 0^-7x7*1/- h B P 2 ©± 
SfCteDlta&HlCcfcoTa^ttTUSo U7^->3>7U-A8 4C, 8 4 
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D, 8 4 E, 8 4 F iZlt, £ 1 OEEfflttt LT<DKWm=F8 S^-ttl^tlH 
t^tlTl^. CKflit^fc, 'J7^xa>7L/-A84C, 8 4D, 8 4 E, 

8 4 F(D«^:gi*.^i;-r§{jiMicEa^8 5 ^n^timm^nx^^o 

7f-ySi1 6(7)±®[C(i. Y|A^IpKc5I^-5-^<DY*V K 1 6 8 A. 
1 6 8 B#@£$nTU5o 7f-yS^1 6«!:Y77-y1 6 2 

PallCli, Y7f-y1 6 2£Y;*M'K1 6 8 A, 1 6 8 B lCftt>T£S:fr[6)T* 
^)SYf4^T[S]ICigi]^--5iJ - Jt-^S 6 A, 8 6B (0 9 Tli07F-t*-f\ 0 
1 0#BS) ^iSltbtlTU^. 

EttlC, Y7f-yl 6 2 0±ffilC(is XW^fpUCgCX-S-^OX^ Kl 
7 OA, 1 7 0 B#@£$ft. Ctie>^>X^V K 1 7 0 A. 17 0B|CftoT 
X7r-y1 6 4 Zftm^ftT&ZXmjjftlzWmtZV -7^-* 7 4 A, 
74B (B9TI4B5*1fr* 01 0#|) ^Y7j-y1 6 2tX7f-y1 
6 4<fc0Mldfttte>ttTOa. ■ffcfcS* *IM (TJltJfeEllTii . YXr-v 
1 6 2MX7r-y1 6 4 ICj^T^IAW^ftLTX Y 2 
tt£Ux-v* tbt(OC)lA77-yWS T^/dc^tt. c 

<DWWi=L-y h7 2 (01 0#EP.) A {l J-7t-^8 6 A, 86B&tfU=7 

'J-7t-*8 6 A, 86B, 74 A, 74 B > LTI4. &*atf)A- tf>^ • 

2(DfiggPtt<!:UTO , J7^->3>7^-A 1 7 2 A, 17 2 B&tfU7£*> 
3>7U-A1 7 2C, 1 7 2 D0-J»#B££*lTSftTU<5. Cfte><DU 
7yya>7L/-A1 72A, 1 72BMU7^y3>7l/-A1 7 2 C, 
1 7 2 DO-tn^tlOffeSWffilCli, 'JZ77^7JI-^ 1 7 4 A, 1 7 4 B 
0§U 0 9|Cfcl\TI4 l J-77£5^I-* 1 7 4 Bli0jFt!-t\ 01 0# 
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1 7 4 A, 17 4 B©1^ 1 7 8 12, a;-*;?V_|sB p 2 (D±®lC Yl^ 
[S] left o T55^ £ ftT l\ -5 0 

U7^">3>7I/-A1 72A~1 7 2 DO^tl^niCli, ^203;^^ 

>7 U-A 1 7 2 A~ 1 7 2 DO^-tl^n^fi^^^^ftMlCE*^^ 

oz*,btLTmj$.2ftT\.\% 0 z<D®mmz. zmmnms onftiimiz. 

V-770?=lJL-*\ 7 4 A. 1 7 4 B^Ml:^$tlTtN-S^^^im\ 

i4^fS]lCiB|ft-r^lC|^LTIi, U -7^-^8 6 A, 8 6 B tt &IZV-T7 
7 4 A, 1 7 4B£ftJ$PU -7X/\;*x- yW S T (h-fcT'J 
7^y3>7U-A1 72A-1 7 2 D£ Yi^|fi][c|ESl-r-g.«fc 9 IC&^TU 

1 6 2iU7^V3>7U-A1 7 2 A~ 1 7 2 D£#-< (*fi<)IC&ij!rf 3J:5 
IC, WWl=L—y h7 2M'J-77^^2l-^ 1 7 4 A, 1 7 4B$$JHt. 

T03„ ftoT\ X77-y1 6 4(DX Y 2^7cfiMli. 
1+9 OX, 9 0 Y(C<fcoTfH!i|$tl&o 

y mxxy £>^l#lflCfctt3X*x->M 6 4 (DgKKDPgfCfi, f£x 
6 4CDigi^<D£*j#Y*x-v1 6 2|CfMIU Z<DfcJ)tfYX 
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f-yl 6 2^bU7^i>3>7lx-A1 7 2 A~ 1 7 2 Dlcfeig^ft. Ctl 
e.O'J7^y3>7U-A1 7 2A-1 7 2D»W, 

8 OlC^oTM^^n-S. ftoT. U7^V3>7L/-A1 72A~1 
7 2 D^frUT^-^TV- h B P 2 iCfiaatt* X*7— v 1 6 4<Dg$]l$ 

SS1 6*>6'J7^'>a>7l/-A84C, 8 4D, 84E, 84F|Cfcg$ 
ft. Cftbtf>'J7£:>3 >7l/-A8 4 C. 84D, 8 4 E, 8 4 F^ifiJjf 
COilfij^ffl|^8 5 iCefcoTMff 

±IE^3^|ISg^ig|cfctNTx Y7f-v1 6 2£x7A°yKH£ffl 
l^T-'^Sl 6±IC»±$JSU Y7r-y1 6 2(OXl47TlSj^)MaiJ® 

>7U-A17 2A, 1 7 2 B&tf'J 7£ v 3 ! '7 U-A 1 7 2C, 17 2D 
x/\7sx- yW S T i^f-yfi 1 6 <h#*SS)lC|lljU!!fe£ \st$mtl3.ZO 
^^f^ <M*.(*;*x-vJMl 6±|CX7nX-v1 6 4 © 2 ^5cffiB*tt3B 
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iui^i 5 o icck z> xm 1 mmmwoz-vti < . w. 2 offlfflgB&w 

fc&tMi, *^3<P#lJ&&ff2f0ii;:fc(,\Ttx E®^?-8 5> 1 8 0 £>M0® 
ffi (WfilBB) **ft*ftifiifc**£*UT«ife (7-*) LTfc^Uo dtf> 
£ 5 Ic-f bukEc!:Is]#|cL/T, U7i'y3>7l/-A8 4C~8 4FM 
U7^'>3>7l^-A1 7 2A~1 7 2 DOiiij(CcJ;§^^Wx^;i/^^ix 
*;HrlC»ffiWlcS*-r*C<l:^T*» E«^8 5. 1 8 0 {C<fc£ 'J 7£*> 
3>7l/-A8 4 C~ 8 4 F, 'J 7£ v 3 >7 U-A 1 7 2 A~1 7 2 D(DM 

JUT. *f&W©B4©giasJfcffilc-3l\T, 01 1 i:l^l^lS|t-5. CC 

H1 1 led &4 0£flg&ffilcffi&B%£Bl 5 O03>tt«j8#«B&WIC5iS 
d<0B3tSBl 5 011 WaiLfcBl ©HJ6JBJII©B3tSBl 0<tl5)t$lc. 

<<7.<D®&/i$->&'5z./\w±izmwtz>, 7*t=>^-7ffAT»s. 

C«gH 5 011 «B<Z)«££fc*^--;i7l/-h©«WL &t*ft^ 

^-7h4 4 (B3$KB) *mtfLTZ>YV-7 : E-$2 0 2 A, 2 0 2 Btf)£ 
miii, &tf9x/\W£XY2;*^IEiftt3*7 L -vgiai 1 ' <OW®.<D-U 
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BPllC*ft37A1 4\ M7f-^I1 1 ' WJSK^nTl^. 
*ttn5A1 4' li, ^-*7U-hBP_hlcM$ftfcS&l$#7l/-A 

<hLT©'J7^X3>7l^-A2 5 2<h, C(D l J7^->a>7l/-A2 5 20) 
T«gPiff^lCrtffllC|Si[tTS5ia:$nfcSl OS»2 5 2 a±lcKfin.-»/ h5 
6A~5 6C «1U 01 llCfctNTIi. ttiBftfliaoWiia.- v h 5 6 ABB 
Zfr UTI$^7jc¥IC^$n/cm 2 3^t#7 \s-At LT<D«ttM 5 
8 ££<Ix.Tl\5o 

'J 7* *> 3 >7 U- A 2 5 2 (D±^gl5ifi^lC[i. $ 2 O^gP 2 5 2 b #WJJ 
lC|Rj(j-T^|g$nTfcy, C0|§g&2 5 2 b±IC, KSa-y K5 6 A~5 6 
Ci:|5l^||CX7T^>h6 OiTttyX^-f^-^e 2 <b^e>J5Jc€>IWJi^L— -/ 
h 5 6 D, 5 6E, 56F, 5 6G (fiU Bl 1 (CfclNTIi, ttiSMJOItt 
laz.>h5 6F, 5 6 G liB^£B&) &1tl,T\s1-{? frl-TJg&A 2#I5 

R ST#\ ^OJS®{C@^$n^^^7U>^T*'5^(73X7<7'J> 
^ (I7A'7H) 2 5 4(C«fcoT8U£P>g£<D£U75>X*ftl,T;¥± 

'J7^va>7l/-A2 5 2<D±m\znL2mftmWft¥% I OP2«ait 
3-*ttf)£f#g&**4 1 A, 4 1 Bj&fRltfcftTU*. 'J7^V3>7U 

-a 2 5 2(DX73fpiia5ay ciai 1 icte(tsiaiBi-9Stffl) opgioYiih^iBjM 
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M£ft£^SRtt2 5 6<£>F»3<Z)1 -?-(0'J7^v3>7l/-AIC^i;S^ 
<!: ft SffijlO ififig ICES $ ftT t \ 3 o 
mllEY U— 7^E— ^ 2 0 2 A. 2 0 2 B 14. U^^x- i> R S TOXftb 

Y |A5|p) iCEtf* 511^2 1 4 A v 2 1 4 Bt, Ctlb(D'5JB!l : f-2 1 4 A, 2 
1 4 BlC*n^n»|pJLTYWi^rip||C®^'5»fiB3*tt<D-*f0HS^2 1 2 
A, 2 1 2 B<!:£fiM.Tl\£ 0 ^^2 1 2 A, 2 12 B 14. SJTFa-^i: 

frCI4, BliJl^ 1 4 A<l:@^ : ?-2 1 2 A, nJi^2 1 4 Bt®%. : ?2 1 2 B 
<hlCj;oT, : tn j ZtlA-\i>#Zi<<)],m(DV-7 : E—P 2 0 2 A, 2 0 2 B 
#ttJ&£ft, «Jift ; ?-2 1 4 A, 2 1 4 B 14 1/^-0 ;U*x-vR S T <t— ' ftWlC 
*Hp|-r*BJ£*2 1 2 A. 2 1 2 B<»:OIIIO*««Wffl5f^ffllCJ:UYtt^|S| 
iclgift $ ft* J: 5 left ^ T t \ * 0 

0^2 1 2 A. 2 12 Bi'JT^y j>71/-A2 5 20)±Wt<D 
miZtt. GtfiVIM K 2 5 8#*ft€ft4HSSftTOS. lE^U^-f K 2 5 8 

(4, l»»^x^i^iciiffiL#tt*jiiyicigc«*ao3P*«Y*fiiic-3to 

IHHi*fcUTE«3ftJfc«jSlC£oT*$y, 0^2 1 2 A, 2 1 2B(4=IP 
(DEieiCt y U7^">3>71/-A2 5 2(C>^UTY|4^(R]|C^gSlCfto 
Tlx*. *Jfc, HJ£*2 1 2 A, 2 12 B^ft-eftOYl4^|fi]S{RlJIC{4, -«* 
#'J7^->a>7U-A2 5 2|Ctt«$ft/t-*tOHlffi«ajl|ffl<3!)y^->^ 
(B*£Hft) ©ffett#-*ft-Pft«tt£ftTlN*. C0l^*;U*x- 
vR ST 14, X v Y^lfiJO^®^ f^WSftl^V KU'XXx- xi^T 
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8 4 b i^-^yi^- h b p <!:omic, maufciEtfy ^ k 2 5 8 ^toic 
LT««$n^«««y^ K2 6 o^n^ntogsftTus^fcic, U7 

^y3>7l/-A8 4A« 84B (XliH^?- 8 2 A. 8 2 B) ©Y«W|6)SS 
C©<k5lCLTflWt$nfc*«4©jt«iJB«l(5lI)t«jl1 5 0Tli, bukEL 

£ft-5<t. ^n-enoiEift^j(DJ5^T'@s: : ? : 2 1 2 a. 2 1 2 b, Ulisvtz 

va>7L/-A84A, 8 4 B^#^x-v<i:ii^[p]lC-5-n^n^i)LT, * 
ft^ftVfcJj (Di&ffi. t -Zft^tKD Xt- i> £ # tiX (DMfc&W) **<5flWf 
■©fB4*Sft*Wlciqil|iJ , r*C<!:^T**. COckexc. *Hiti^Tli. U 
7^y3>7U-A8 4A ( 8 4B|C<fcy, Ox/MItf)* 9 >*-7>7—i?tfi 
mmZfts 2 1 2 A, 2 12 BlZ^oTL^^^MBJJOD^^V^-^x- 

ffJ^tf* W^f-yR ST£l/f-*;u*c-;u£Sg4 2«!:<Z)Pb1 StfU 
^J^j-yRST (nTij^2 1 4 A) £01**2 1 2 A £ U 7£ -> a >7 
U-A2 5 2«h<D3#H©***^*T&*i«^lCli, if I*M&#0;£iJlCcfc 

<h£3#> HP&lCli, H£*2 1 2 A, 2 12 B<h'J7^yaV7U-A2 
5 2 tOIHlCI^ e#y#-f K 2 5 8rtq?£-f 3<DT\ @£*2 1 2 A, 2 1 
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fi'^f-yRSTiat^Z 1 2A, 2 12 B £(D®W)1ifttfmfrlzmtSi 

WtZ>Z.££te%> 0 LfrL. mU7^y3>7U-A2 5 2 <Dm%MW} (& 
^OIS<h^5^) (2, 35504*2 5 6 iCfcoTBSSft*©-?* 
^f-yRSTO»||i§ (£K|R$) ©5MU7f->3>7U-A2 5 2^ 

x-xWSTffiijic^t\T i fo±IS<t:l5Hioc:«i:^mA-Sc 

*£JfEJ£flg©8ftg8 1 5Q\Z&&£> X7—ismm<DR1i % R 
^CtllCjH@-r§'J7^->a>7l/-A2 5 2, 8 4 B©JIlj)£ 

icWihf SCt^T*, P L©S»lcjeH*r*/^->|E5ffi« 

£tc. l/fi'^T-yRST, ^XA^x— >WST©ttB{60att*f|n|±L % 

±E84©gaufcflg©B3feSSM 5 0iP«oB3tgBA«, «it«, 
PCT/J P 9 9/0 5 5 3 9§ (fflBB : 1 9 9 9^1 08 7 0) icBS* 
tlTfc U . *BBmBTtt£ OfctUeBXttBlR Lfc»flffl©fflrt2S*#If 
RRU iCfclNT, ±EPCT/JP99/0553 9^ICfelt«5M**»fflUT 

±E£l ~^4©H»^T'(2, ilBWlcll-S^x-vSB^BatS 
BO^x-^BfllcjgfflSn/tlf^lC-DtxTBWL/t^ CftlcHb-f\ KH 
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&m\zmmx%z>. 

7t *i£ icq l \-cia m l /c#\ ?^ * t mm. t z m± urcttmx*-?*? <da ? - 
>zmmz*&'mtz>tt*>\z, mmzimKTsTyzf&mzuzxTvzr- y> 

£mfat%m&zi*Tvx2(Drt?->zmmiz&w?%zfn*isZT4mft 

sit. *mm, ^m^m^mmomtftmmizm^t. mzit. nmvti 
^x?\/-hizm&m*m*/t*->£mftt%m£km<Dm?!t&w j p. mmm 
n^y \ i zmmTztcit><Dmftmw\zbiA<mmT*zz> 0 

lCPS6"f\ gi (4 3 6 nm), itt(3 6 5 nm), K r FX*vT ly-tfft 
( 2 4 8 n m). F 2 |y— (1 5 7 n mh X^^^cCi:^*^^ 

fflt^sci^T^^o ffjAii. m=f-^m^m^\zitm=FmtLT. mm* 

£ ffl t \ f lzM=?-m iz J; £ It SMSPi ic «fc U S*5± (c /t * - > £ J»f 3t3f/£ £ u 
Tt>&(,\. "ffcto^ **WI±. «^fc¥*€m^*^lf-AII3teSare& 
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*Jfc* jM2 0 0 nmlgTOI$I^ (VUVft) $fflli£g%gfi 
Tli, UTRS*JSIfr*€:ffll\*C<!:t)^il C<DJ£S*®#t 

S(Dft»3t¥»<!:LT«» ^Jxli^¥8-1 7 1 0 5 4^a«&tfCWcW 
/&-f5*H!f#I*F|&5, 6 6 8, 6 7 2§, 0-2 0 1 9 5§^ 

$B&tfcniCflj£-f3*B!$|*fS5, 8 3 5, 2 7 5^£lC^$n-5, 

£#T£5o 4$H?8 - 3 3 4 6 9 5 cnicajEfrTSfclS'lt 

^5, 6 8 9, 3 7 7*f, 3£tf |C1$H¥ 1 0-3 0 3 9 ^t&fg&tf CniCfct 
Jfc-rSfcHttSfiiiSSSfSS 7 3, 6 0 5§ (ffiJPB : 1 9 9 7^6^120) ft: 

<tfrcw*3n*» jsabt^ii^ uxt-A^yj y^$ffltN-ricia®^j:«i: 
zGtzix.mmftikzm^zzt&TZZo *aieajHT*&jELfcj&£iiixii 

CKDffe, $Stt&$5, 0 3 1, 9 7 6§, m5, 4 8 8, 2 2 9^ &tf 

S5, 71 7, 51 snizwniSft&sm&<Dmtfiytmttt2te<D$7-m 
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2ftz>mwmx$>zm$&) tzm-$&±{z$iw>,. ^omkomwt^mi-iz 

tf??tmm=F\zmvT±m£Bm£&w.w.2ft, m^wi.m(o-3^moxm 
±^ojiicsi+$n. $t>\z%m<D-®&&oxojL/\±\zmtzzt\z 

2*>iz. js.mmtnm<D&&?!t¥%k£Lx\*s m?ufmu*-i;7<<-)i,p 

tfi&m%^<om}ftx^oit%bzmttfo£ u aou^juxii^xA© 
fem*fatizim&t%yimz%!z>xmzf%>mtxv y ^mzmjzznzfj 

«fcftf*» 1 5 7 n m<7) F, U— !f3t€B3tfflB8W3t<b LTfflUTfc 1 

0 0 nmL/S/t^->Sa(Z)ia»B/t^->€:^XA±|cSfSfilCC¥-rSC: 

^X/^x-v^U^^^x-^iliimiLT^B^fFms, 6 
23, 8 5 3^Xtt*B«»SB5, 5 2 8, 1 1 8^lcW^Stl* U-7t 
-*£ffllNT*>a<> (Cli, X7^7'J>^£flH\£X7;¥±S& 

^n-^>^^X(iU7^^>^**fflt^«l5i?±gs!©<i:-5e)*fflUT'fcS 

&^x.±n&*m&mz&if%m*zmmLx*im^(Dfrm<D-&ttz>o 
-v ^<Dib*zxT-V(D&mmm\zwLimi$&\.\ 0 
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frXT-'yOfeWllZjiVm&TZfcJilt. flxlfW8-3 3 0 2 
2 4^^S^cniC^-r'5^@^m5 I 8 7 4, 8 2 0§C|li^tl« 

£nn ctam. moths*) «r«c<bicj:tj±e«-iiffi^tt<D«%»a 

*»mct*tT*«. a3tsa©«a(ijgfife«fcac^»j->gii^ 
$ njt * u - >)v - a tit o z t &m £ u t \. 

>*«>xAicfe^-r*x7-y^ xavx*i*ilt^x«>^ (y-r -»^m 
jut, x/wxaa^aicouTMicsjBiicsiiwf s. 

(^A-^^Sfi^jSI 

Eli 2ic(i, f/H7 (i c^ls ilrofi^^, $HA*,lk cc 

TU3 a HI1 2[C*$nS<fc3IC, *?\ 777y3 0 1 (ttttXxs/T') IC 
*3UT, x/WX©«H6-ttti»«- (GIAtf* ^ilfcxAVT^Isl&iSftlf) 
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3 0 2 (T^^B^t^ iCfcUT, KttLfc|s|»A*-->£HSlfcWfcT 

(Is?*)],) 777^3 0 3 (^XAtSIS^xy^) 

iCfcUT. •> 'J □ >lf <Dm'4£^T9XA£i!Jji-t3 0 

filSftt5l/\$ffll\Tf/W^fia«ff5. C©777^3 0 

fi^lCs ^77^3 0 6 iCfeUT. 777^3 0 5Tf^|g 

SI 3|Cli, ^Jift^W^COii^lCfcltS, ±IE7.t % 7^3 0 4<DP$BI& 
7P-W^$tlTlN3 0 01 3lCfct\T, 777^3 1 1 (ito7 7^) 
lC*3l\TI*^XAO«E*Kik$ti:*, X77^3 1 2 (CVDX77^) (C 

feUTIi^x/xasizlfeW^^-r^. t^tvJz 1 3 (tiIMX7 7^) 
lCfcOTIi^X/\±|c«ffi$JS*lC<fc-3TJKric-r-5. 77^3 1 4 (-f*> 

rr&^xxy?) icfct\Tii^xAic>r^>$ns^t;o ^1^x77^31 
i ^77^3 1 ^x/\^so=§-spgcomiMaifi^mj5ELT 

*XA^p-fe^o«-S»icfci\T, ±a<DW«fl.aiSA<»7fS<k» JUT© 

•fc^icLTSM&sigtfjmsft*. c©»«isisti4» £t\ ^77^3 

^77^3 1 6 (I3t7777) (CfcOT, _kIE&J*ffi7BJI80!)ll%£ff£ 
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i $ © 15 1 

4. lclE«ctf>*x-vgfi(;:fcl\T> 
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6. IS^3l5lCl2t£<D^x-v^lCfcl\T, 

7 . imm 6 iztmoxT- ^miza^x. 
mzf&2X7--is<Dwmz£z>T±c%fct}tfmzwi-i XT-vzfrLxm 
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1 1 . fi#iI1 OlciEt&<AXx-vgBlc;fcl\T, 
1 2 . fiSU1 1 0 fcIE«<A*x- ^SBlcfeUT, 

^©J^t-^^2<DMilB^M«A^ci^^i:-r'5^-v^Mo 
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